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Map of major Shale Basins in Europe 

(from U. S. Energy Information 
Administration World Shale Gas 
Resources: An Initial Assessment of 14 
Regions Outside the United States, 2011) 
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US Geological Survey recommended peer-reviewe assessment 



methods: 



Volumetric (the assessment uses a geology-based methodology) 

Material balance (p/z-plots) 

Analogy The calculation of free gas in-place (GIP) uses 

Decline curves the following standard reservoir engineering 

History matching equation: 
Type curves 



Volumetric calculation formula 
applied by U. S. Energy 
Information Administration for 

World Shale Gas Resources: 
An Initial Assessment of 14 
Regions Outside the United 
States, 2011 




Adsorbed gas in-place is calculated using the 
formula below (where P is original reservoir 
pressure). 



Data collected for the Geologic Analogs (GA) 





Location of cross-sections and key wells that bottomed in the Lower Paleozoic 
formations of the Moesian Platform. Shaded areas outline the Silurian plays 

(after A. Seghedi, 2004) 



GEOLOGICAL CROSS -SECTION THROUGH MOESIAN PLATFORM 
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Wells drilled through Silurian formations of 
the Moesian Platform 

(from Seghedi, 2004) 



TOC and R Q values from laboratory determinations on core samples from wells 
drilled through Devonian and Silurian formations in the Moesian Platform 

(source: Momea et al.,2001) 
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Acomplished: 

1 . The initial stratigraphic and reservoir evaluation of the 
Paleozoic shale basins and pays. 

2. Established the areal extent of the major shale plays. 

3. Definined the prospective area for each shale plays. 

4. Estimated the original gas in-place (OGIP). 



5. Calculated the technically recoverable shale gas resources. 



ASSESSMENT PROCEDURE USED 



Preliminary geological and reservoir data are assembled for each major shale 
formation, including the following key items: 

V Depositional environment of shales (mainly marine vs non-marine) 

V Depth (to the top and base of the shale pay) 

V Structure, emphasising major faults 

V Gross shale interval 

V Organically-rich gross and net shale thickness 

V Total organic content (TOC) 

V Thermal maturity (Ro) 



These geo-tectonic and reservoir properties were used to provide an overview of the 
major shale gas plays helping then selecting the shale gas prone intervals worth of 

further, in-depth assesment 



Tools: 

□ Volume calculations were made using the Maplnfo 
v.10 applied on the pre-digitized isopach maps of the 
Paleozoic formations from Moesia & Moldova. 

□ GENEX (Beicip-Franlab) was used for basin analysis. 

□A professional, PHDWin™ software embedding a TRC 
Consultants L.C. specially designed module for shale gas 
assessment was used for automatic computation. 

(This application calculates original gas in place and estimate recoverable gas 
resources based on a supplied recovery factor. It has been recommended by 
numerous workers working in areas where there are number of uncertainties 

of the reservoir parameters). 




Isopach and fades of the Silurian of theMoesian Platform 

(modified from A.Seghedi, 2004) 
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GENEX Software Model: 



Backstripping 

■ Temperature Distribution within the 
Sediments 

■ Kinetics of Petroleum Generation, 
Degradation and Expulsion 



Source Rock Potential and Total 
Organic Carbon (TOC) 

■ Maturity Indicators (Ro%; Hydrogen Index 
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Pressure, 2881_Calarasi 
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Pres5ure: Pore [MPa] for 28Bl_Calarasi at 0.00 Ma 

Pressure: Hydrostatic [MPa] for 2881_Calarasi at 0.00 Ma 



Maturity, 2881_Calarasi 
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The Porosity [%], Pressure [Mpa] and Maturity [%]) were used to 
provide a first order overview of the geologic characteristics of the 
Paleozoic formations and to help select the shale gas pays deemed 
worth of thoroughassessment 

Well modeled: 2881 Calarasi) 
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Reservoir properties 
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Shale Gas Reservoirs Properties of the Pal 










Optasi Uplift 


Calarasi 




PLAYS 


Lom-Bailesti 


(& Alexandria 


(& South 


Basic data 






Sb. margin) 


Dobrogea) 


Shale pays 


black shales, 
argillites 


shales, 
argillites 


argillites, 
shales, clayey 
schists 




Silurian- 


Silurian- 


Silurian- 




Geological age 


Lowe r& Mid 


Lower&Mid 


Lower&Mid 






Devonian 


Devonian 


Devonian 




Prospective Area 








4-> 

c 


(acres) 








<u 

+■» 


Depth at the top of 








'hysical e 


formations 






organically rich (ft) 






Average thickness 










of formations 
organically rich (ft) 








to 


Pressure (Mpa) 








■M 
l_ 


Temperature 








<u 
a 


[Rankin] 








o 
a 


TOC (wt %) 








rvoir 


Thermal maturity 
(%Ro) 








Rese 


Volume factor Bg 








z-factor 









Shale Gas Reservoirs Prope 




ations of the Moesia 



750 



! 

X 
J. 
Q 



... 




OH i □» nanm 



si: 



> Lanpasas. outer op 
o Mt-orr-1 

o Truit #1 

M lasi A 
" P [H-flw* 




it ft" 



433 4E] 
Tmil ft| 



8 

ra 



X 



o 
5 

or 
Q 



Typel 



- 0.5SNVRO 



Comparison of the US and Romanian shale gas wells (Moesian Platform) 
Keys: gray points US wells; red points-Optasi Uplift; blue point-South Dobrogea: 
green points-Calarasi sub-basin; pink points-Lom-Bailesti sub-basin; 
brown points: Bordei Verde Uplift 
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Comparison of the U.S. and Romanian (Moesian and Moldavian Platforms) plays 

Left: Hydrogen Index vs. Tmax . Right: Calculated Vitrinite Reflectivity Equivalent. 
(Keys: gray points = US wells; colored points = Romanian wells) 



PLAYS 


Western Limit 

of thp IV/lolHawian Platform 

Ul LIIC 1 VI Ul Uu V Id 1 1 rIGLIUIIII 


Barlad Half Graben 

(Scithian Pltf ) 


Assessment hypothesis 


Pesimistic 
(P10) 


Mean 


Optimistic 
(P90) 


Pesimistic 
(P10) 


Mean 


Optimistic 
(P90) 


Resources 


Original gas in 
place 
OGIP (Tcf) 


271.74 


7.30 










Technically 
recoverable 
(Tcf) 















Shale Gas Resources Assessment of the Paleozoic pays of the Moldavian Platform 
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Shale Gas Resources Assessment of the Paleozoic pays of Moesia 
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KEYS 

Moesian Platform Plays: LB Lorn Bailesti Basin (black 
shales, argillites); OU-AM Optasi Uplift-Alexandria Basin 
Margin (shales, argillites); C-SD Calarasi Basin-South 
Dobrogea (argillites, shales, argillaceous schists). 

Moldavian Platform Plays: WL-MP Western Limit of 
Moldavian Platform; (shales, limestones, sandstones); 
BD Barlad Depression (shales, limestones, sandstones). 
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Shale Gas Resources Assessment of the Paleozoic Plays of Romania 
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